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Recording apparatus 

SL aSLrfS inVent '° n 3imS to prevent the op- 
ened aCCUracyof the recordin 9 sheet from being wors- 

A recording apparatus comprises a recording por- 

S *■? Ur9,ng m6ans (5c and * e Rke) for urate 
tfie pinch roller against the recoiding sheet an 
force oontroliing means (19 and mSSZSR 

means (1.2 and the like) for detecting the fact that a trail 
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end of the recording sheet is conveyed up to a oredeter- 

m w end of the recording sheet leaves the pin* 
rater. The urging feme controlling means reduces ar 
'orce of sagging nVzTnZ 
basis of a detection result from the detecting means 

the trail end of the recording sheet 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



ra .™ e P f6sent mention relates to a recording appa- 
ratus such as a printer, a copying machine, a woli pr- 
essor, a personal computer, a facsimile and the like 
More particularly, it relates to a recording appamJsin 
which a recording sheet « pinched bJSE! co " 
veyed by a pmch roller and a convey roller and after 
sheet is pJed between and 
discharged by a discharge roller and spur wheels. 

Related Background Art 

plaining an example of conventional techniques 

^^^^^P'^rollerSisalwaysurgS 
against a recording sheet 3 or a convey roller 4 Furthe7 
a discharge roller 11 is selected t7have a coXev 
amount slighlly greater than that of the conve*, ZZZ 

^,l e S 0n B app,i6d to *° recorti "9 sheet 3 to 
ehmmate looseness of the recording she* and Dermtt 
he recording under a good condition. After ££% 
? V6S the pinCh ro " er 5 " *» recording sheet 

W When a trail end of the recording sheet 3 leaves 
tJ* pinch roller 5. as shown in Fig. 4. the recording 
sheetis subjected to a force F directing toward a 
dc^eam direction and a downward direction, so 
that since a convey distance of the receding sheet 
3 b .ncreased and conveying accuracy is wors- 
ened record.ng acciracy at a rear end portion of 
the recording sheet 3 is worsened 

the pinch roller 5. since the recording sheet is con- 

V J%*™™1!» **<**W roller 11 and spur 
wheefe 12 wh,charerotated fester than the convey 
rotor 4. a convey distance of the recording sheet 3 
per one line space is increased to worsen the con- 
! e ™^ •»•«* worsening the recording 
accuracy at the rear end portion of the recording 

SUMMARY OF THE INVENTION 

Toenminate the above-mentioned conventional 
drawbars, the present invention provides a (first) 
rawing apparatus comprising a recording portion for 
effecting^ recording on a recording sheet.Tconvey 
means tor convey^ me recording srTeet tTme re2 

b L P,nCh,nQ ** reCOrd,n 9 *«* between a 
pnch roller and a convey roller, and a discharge means 
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for discharging the recording sheet by pinching the 

S !?* betWeen 6 w wheel and a discharge 
raHer. ft further comprises an urging means for urging 
*e pmch roller against the recording sheet, an urging 
5 force controlling means for controlling an urging force of 
£ K!^ ^ detecting means for detecting 
the feet that a trail end of the recording sheet Is con- 
IZL 1 *,* 0 a . Predetermined position disposed 

,„ S^XZf 8 P0Slton Where the frail «* * ths record- 
^ a 8l ^! leaves tf'e pinch roller, wherein the urging 
force condoling means reduces the urging force of the 
urging means on the basis of a detection result from the 
detecting means. 

is an 0fl «L PreSent • nVenti0n ft ' rther provide8 9 ^cording 
^ W ^ r,a J ?9 a ( 8e «>^ receding portion for 
effecting the recording on a recording sheet a convey 
means for conveying the recording sheet to the record- 
ing porta, by pinching the recording sheet between a 
pinch roller and a convey roller, and a discharge means 
20 toT ^scharging the recording sheet by pincSngTe 

roller It rt further comprises an urging means for urging 

force controlling means for controlSng an urging force of 

the fact that a trail end of the recording sheet is con- 
veyed up to a predetermined positron disposed 
upstream of a position where the trail end of the record- 
Jig sheet leaves ihe pinch roller, wherein the urging 
30 force controlling means releases the urging force of the 
u^ingmeans on the ^ „, a detecfon resu|j 

detecting means. 

The present invention also provides a (third) record- 

3s !™ ♦ a f Pa ^ C ° mpriSin9 a reeorcfin 9 effect- 
's mg the recording on a recording sheer, a convey means 
for conveying the recording sheet to the recording por- 
Hon by pinching the recording sheet between a pinch 
roMer and a convey roller, and a discharge means for 
discharging ihe recording sheet by pinching the record- 
'"9 ^between a spur wheel and a discharge roller 
ft furtharcomprises a rotation controlling means for con- 
ttMng rotations of the convey roller and the discharge 
roller and a detecting means for detecting the feet that 
a trail end of the recording sheet is conveyed up to a 
45 Predetermined position disposed upstream of a position 
where the trail end of the recording sheet leaves the 
Pinch roller, wherein the rotation controlling means 
reduces convey amounts of the convey roller and fte 
discharge roller corresponding to one fine space 
50 "* Present invention further provides a (fourth) 
recording apparatus comprising a recording portion for 
effecting the recording on a recording sheet a convey 
means for conveying the recording sheet to the record- 
* l^^l 0nb L pinChin9 ^cording sheet between a 

R^wand a convey roler, and a discharge means 
for discharging the recording sheet by pinching the 

recording sheet between a spur wheel and a discharge 
roller, ft further comprises a rotation controlling means 
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^ controlling rotation of the discharge roller, and a 
detecting , means for detecting the fact that a trail end of 

mon deposed ^stream of a position where the trS 
whirl h! 'Tf" 9 Sh6St ,eaves *• ^ «E 5 
J5 ?° Mhe ^^^^espondingtoone 

inctuS • SeCOnd reCOrd,nfl W 3 ^ 5 ««/ '"rther 
fionsof the convey roller and the discharge roller so that 
* 'rotation controlling means reduces convey arSunS 
T^7 ro " erand thedschar 9 9 ro«er wrrespoS- 
recording apparatus may further include a rotation con- is 
Whno means for controlling rotation of the S chaTe 
roller so that the rotation controlling means Sees 

trolli^^i"^ recordi "9 apparatus, the rotation con- » 

222 ZTI k 8 " S6t ,ha ^ of the dis- 
charge roller to become the same as a convey amount 
of the convey roller before detected by the detSo 

contoolfcng means may set the convey amount of he » 
to ^ome the same as a convey 

When the first or second recording apparatus 

ST**" coniro " in9 means * «9 « 

6 C ° Wey rol,er ^ *• discharge roller 

El^^ES* 9 meanS « ^ convey' 
amount of the discharge roller to become the same as a 
co^amount of In. convey rotter before detected b y 
^edetectrg means. When the first or second recording *s 
apparatus includes the rotation controlling mSS 

confrolling means may set the convey amount of the 

t£Z?«T to *" ^ - « <^ 

tha rtl!^ °* ^ ,irst to fourth recording apparatuses 
detection means may comprise a sensoTdSoS 

formeasurin 9 notation amount of «, 
1" any of the first to fourth recording 
apparatuses, the recording portion may be of ink jet 

3S2SSP ■ hfch *• recortin9 fe b " d * 

charging ink in response to a signal 

the reLX!^ 10 reCOrtin 9 apparatuses, » 
We recond.no portion may be of ink jet recording type in 

o^Sh o»V^T iS effeCted * dscha ^ in 9 S by 

SlS^" 19 temDe,a ^e Operated by energizing an 

electrfcai/thermal converter in response to a sfi « 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is an explanatory view showing a portion of a 
recording apparatus according to a first embodi- 
ment of the present invention in a condition that a 
sensor lever abuts against a resorting sheet- 
Rg 2 is an explanatory view showing a condition 
Wat a trail end of the recording sheet has reached a 
pinch roller from a position shown in Fig. v 
2tl fe an 1 ex P lanat °ry view showing a condition 
that the pinch roller has been shifted upwardly from 
a position shown in Fig. 1 ; 

Smt J * eXP ' a ™ t0ry view for fining a force 
actrng onthe recording sheet from the pinch roller; 
Ro. 5 is a block d.agram showing a control portion 
of a recording apparatus according to first and sec- 
ond embodiments of the present invention- 
Rg. 6 is a block diagram showing a control portion 
of a recording apparatus according to a third 
embodiment of the present invention 
Rg. 7 ,s a block diagram showing a control portion 
of a recording apparatus according to a fourth 
embodiment of the present invention 

IS™!!! 2! ? Planat0ry view showin 9 a concrete 
ta S2£ *r.K yStem «* ■» rec oroing appara- 
fos accorrj.ng to the second embodiment of the 
present invention; 

Rg. 9 is an explanatory view showing 'a concrete 
example of a drive system of the recording appara- 
tus according to the third embodiment T Hhe 
present invention; 

2L2 ' S J n ?? ,anator y showinga concrete 
example of a drive system of the recording appara- 
tus according to the fourth embodiment of the 
present invention; 

ST «~ 11S ' 11Q 11D ' 11E 806 and Figs 
12A. 12B and 12C are explanatory views showing 
operafing conditions of the recording apparatus 
according to the above-mentioned embodiments- 
and * 

EMBOWMB^' R '' > ^'^' S ' ^ ^ E PREFERRED 



Rgs.1to3aresectfonaJviews (showing asideof a 

STecoS ? 8 ^ «J**8 anfok 

in 9fPParatus according to a first embodiment 
of the present invention. In Figs. 1 to 3. the arrow A indi- 
cates a conveying direction for the recording sheet The 

!^£!5!!L te C0 2 V ^ yed ^ a shown in 

rig. 1 to a condition shown In Fig. 3. 

In Fig. t, a pinch roller 5 is eipported by a pinch 

roller holder 5a which is pivotally mounted on a pinch 
roller holder shaft 5b and is biased by a C0^7e£Sn 
spnng Sc so that the pinch roller is urged against a con- 
vey roller 4. The convey roller 4 cooperates with the 
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Pinch roller S to convey the recording sheet toward the 
conveymg direcbon (shown by the airow A). The convey 

vey the recortimg sheet 3 by a predetermined amount 

t2S mo p= is used as *• ^ "«**■ A ff 

end detecting PE sensor lever 1 for detecting pres- 
ence/absence of the recording sheet 3 is dispoS 
■jpttwm. of the convey roller 4 and the pinch roller 5 in 
the recording sheet conveying direction 

ai^iZT? 8 * 8 ?° Vided in 8 rec0rt,i "9 Porto" 6 is ro 

?££ ~ 9U '? ^ 9 ** r6Opr0cal cement in 
a d.recton perpendicular to the conveying direction A 

(recording means) 7 is mounted on the carriage 8 to 

n^h" ^^"""^"^a^eyedontoaplaten rs 

£2£ r0l,6f 4 and fte pinch ro,,e ' 5 The 
rwwolng means may be of ink jet recording type in 

£h.ch the recondmg is effected by dischaiging , inkfrom 

^udes f,ne liquid discharge openings (orifices). Bqud 20 

£22 rt? y aCtinfl P^" 5 Provided in the 
respective liquid passages, and energy generating 
means for generating bubble forming™ T S 
appl^tomeliquidintheenergyactirSportioS 

are recording systems using electricalrthermal convert- 
ers such as piezo-electric elements, recording systems 
Jfw" 9 generating me ans in which a liquid droplet 
Is deterged by heating the liquid by means of elecTro- 
magnefic wave such as laser, recording systems using so 

pealing the hqud by means of an electrical/thermal 
converter such as a heat generating element Including a 
heat generating resistance body, and the like 

kJO?* feC °^ in9 head US6d in ,he «nk jet recording 35 
system among the recording systems, since liquid dis 

^Tn!J^T' n9S (0rifices) for ^narglng recording fa. 
r^LS °T * ananfled ^nsfty, the 

recording can be effected with high resolving power. 

recording heads using electricalflhermal « 
converters as the energy generating means can easily 
be^e compact, can effectively utilize advantages of 
^Z££% iTl ^^^ng techniques In which 
p :f 3re ^ r ^^^abaenreniai1cably increased 

with high density and can be made cheaper 

t flne TZlI! COre ' ,n ? 7 can be moved so that a dis- 
tence between a front surface 7a of the recording head 

S^i^S 9 8U,tece 38 01 408 recoidJn 9 *■* 3 can 
r^S*^ 0 ^ despondence to a thick- so 
ness^the recording sheet 3. Spur wheels 12 are urged 
agajn^ a dfecharge maer 1 1 by springs) (not shown) to 
serve as a pinch roller for the dtecharge roller. The spur 

Til"*?™* 5 **" 406 discnarDe «*" « todfe- 
chatpe the recordtng sheet 3 onto a dschajge tray (not 55 

^^^"S me recordrng3c7 3 a S 
the recording sheet a 

Rg. 5 Is a block diagram showing a control portion 



of the mk ,et record-ng apparatus. An MPU 1 04 for con- 
filing the entire apparatus has a control time govern- 
ing timer 105. A ROM 106 serves to store Sol 
program of the MPU and the like, and a RaTi07 

ZST 8 T k T °' 816 MPU 104 and serves to 
store Nnformator .such as a speed of the carriage 8 and 

£„ « EPR ° M 108 ^toprotec1theTnforn^ 
ton even after a power source is turned OFF. A dis- 
charge heater driver 109 serves to drive a discharge 

FiH* C8USing * e feCOrdin9 nead to discharge S 
^response to recording information, and a carriage 

tor shrfting the carnage 8 through a timing belt and pul- 
S^r2°i.^ 0Wn) - i 00 "^ motor 1 1 2 serves to 

SSSteT 8 a ^ molor 113 fordrMn9 » e 

A PE sensor 2 for detecting the presence/absence 
of the recording sheet 3 and tip and trail ends of the 
racing sheet is disposed stream of ihTcley 

SS? £ f T ery SyStem motor drtvef 1 14 serves to 
contol the drmng of a discharge recovery treating 
apparatus such as an ink suction device (not shown) for 
restoring i the recording head to a record permitting con- 

d *°"° r ** """J**** the recoiling head in the record 
permitting condition, 

nf a *T?Z " 6serv esto detect ancperating position 
of a cam (not shown) of the discharge recovery treating 
apparatus. A solenoid driver 117 serves to control the 
drMng ai a solenoid 19 for controlling the urging of the 
pinch roller. An interface portion 103 connects the 
r^ingapparatus to a host computer so that the 
"formation can be communicated between the record- 
«ng apparatus and the host computer through the Inter- 
face portion An electronic equipment 101 such as a 
computer, a word processor and the like connected to 

? 1 M r ^ di ^^ PP !T tUS thr0Uflh 100 interfece portion 
103. and a printer driver 102 serves to set various con- 

S^TS? reCOrding ^ratus and send 
commands to the recording apparatus in accordance 
with the set conditions. 

q JO? t!^^ opera,ion °n the recording sheet 
I Zl^^T- ° ne4ine reco,din g is performed on 
apreoeternTinedposrtondtoere<»rdingsheet3bythe 
recording apparatus and then the recording sheet 3 is 

™ e J*J? an B amount corresponding to one line 
space. Such one-bne recording and conveyance of the 
?! et a are ^^ately repeated. When fie 
*™* m J 8neet 3 leav «8 the PE sensor lever 1. the trail 

r^lV^ 09 81,691 18 del8C,ed - As a resuit. the 
reoarcfing sheel 3 b conveyed by a predetermined cfis- 
«nce L (Fig. 2) from a position where the PE sensor 
leveri was contacted with the recording sheet 3 to a 
position where the pinch roller 5 is contacted with the 
tail end of the recording sheet 3. In this case, since the 
stepping motor is used, the number of steps corre- 
sponding to the distance L Is judged by a CPU. Conse- 
quently the fact that the recording sheet has been 
conveyed up to a predetermined position situated 
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upstream of a position where the recording sheet leaves 
». jn* roller Preferably, the predefined p«Z 
can be appropnately selected within a range beLeen a 

25ST , T n *™ Teoor ^ sheet »* L 

. f Srt,0n ^ from the sep- 

arationpositon by a distance com»cnnnHi^^ ,. 
space corresponding to one line 
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fact 2? 1 2^ MPU (oonW means ) the 
Ss^ hro^nht.Tpp 0 ' '«'*■ sh88t 3 ^ 

S 251 ? J** ? SeTOOr lev8r 1 A «er the trail 

vetS ^ y T mb6ro,stepsrec ' uireclf w ^ con- 
vey rofler to convey the recording sheet 3 by the prede- 
^ned distance L, the solenoid 19 is i^N by 

oortio^ln SL 80,en l id 19 fe a connection 

JSSlf? " *• pinch rolter ^er 5a and the 
solenoid is pulled toward the solenoid 19 so that th! 
Pinch roller hokler is rotated « aro^the P lS 
roller holder shaft 5b. thereby shifting Tphch JSs 

3 2£ « J^^?* 1,18 ,rail end of toe recording 
sheet 3 ls not subjected to a force (as shown in Rg. 4) 

STsn^t , ?r S,ream direCti0n - the 'ecW 

J* sheet 3 is conveyed by the discharge roller 1 1 and 

Z7^T^ diSCh8rBed ™ 'he d^e 
shown). In this way. a series of the recording 
operation is completed. 

Inn J^'i™ rMse in ^ convey distance of the recort- 

5££ •£? Jf *" aPPliCat, '° n * th8 *«• F «n rTe 
prevented, and the convey accuracy of trail end of the 

sheet passing through the pinch roller can be 

prevented from being worsened. 

„rJ2 J* abOVa . exp,anation - an example that the 
u^^ressuriang) of the pinch roller 2 is released in 

S JS tome F acting on the 

^ rd,no 80881 3 was explained, when 

^ ° ,auv fy email or when the recording sheet 3 
S JL m -* 8 **» of the pinch roller may be 
reduced or weakened, in place of complete release of 
S^SS?" 0f ^P" 1 * rolter - ln «• case, toe shS 
2255 r0 " er2 by the solenSdS 

f^^™ 8 *"?" Potion 20 may be selected to an 

upper surface of the recording sheet. 



(Second Embodiment) 



30 embodiment in which a trail end of a 
««**ng sneet 3 i6 conveyed towa* a downSrlm 

St^J ^ *" ,he ^ing sheeUs 

'n Rg. s (explanatory view for explaining an 



arrangement in which a convey roller and a discharae 
mOer are driven by e common drive source). S 
force from a motor gear 13a is transmitted to a cT2 

5 tansmrtted to a discharge roller gear 16 through a two- 
stage gear 14b. A total speed reduction gear ratio from 
toe i convey, motor to the convey roller gear 1 5 is select 
to1:15 and a total speed reduction gear ratio from the 
n S.^ WtothedSCh ^ erd,W9Mr16is ^ 

/m^L 11A Sh0ws 8 relation between time lapse 

u£l^ end 0, . the recordina sne8t 3 * *B 

upstream of the pinch roller 2), and a convey amount 

co^dme^ecordinghead. a detection condition of 
ST VS^S 8 pf8SSUri2in9 condition of the pinch 
20 ^^1***™ a convey aS 

^^ge rolier is selected to become greater 

£^ am °U? Va 01 the convey roller by 2 to 
3%. so that the recording sheet 3 can be conveyed wito- 

EL£ M 5? & r urther - ^e recording operation isZ- 
formed while the receding sheet 3 is not beta 

J?,1 iS ' n 8 coalition tSHcSel 
notdetect the trail end of the recording sheet and the 
pinch roller is in the pressurizing condition. 

to the recording operation regaiding the recordlna 
^eet3.toetrailendoftoere«^ingsri3lsdeTS 

r^ ere ^? g8h ^ 3,e ^* 8pEs ^^r 

ir^rdST 9 3 fe ^ ^ thS ^ 8 " 

S n»^°!l*L e Sm0Unt corresponding to one line 

space wh.ch was previously set is changed to a new 

eX'li" ^ UStrated "^er* before the ^ 
end of the recording sheet 3 is contacted with the pinch 

L S t l 00 ""^ of ^ stepsper one line space 
• set in the convey motor 112, and. thereafter, thecon- 

«> : e L a ^* Ch ^ $Clto478te P s P 8 'one'lnespa1e 
f2l drM ^ W *' OTte8h c W inF«.ii B .^ 
^^^^ e ^ eyarTOUnt0,th8conv8y ' TO tor 
113 corresponding to one line space is changed the 

SSd Eli TO,,ef 4 <^* or 

« l e f u f 8dfromV atoVa1andthe convey amount of the 

SfT 6 r °" er 11 18 •* 'educedTomvD to 

h?L^'h Wen ^ thS recordin 9 s he« is conveyed 
by the discharge roller 11 and the spur wheels 12, since 

SL^S! * e6t te bv *e predetermined 

dfetance wrthout Increasing theconvey distance per one 

!^ aC V nofe ,han «hat before the trail end Z toe 
mhi , sbeet is detected, the convey accuracy of toe 

"me changed convey amount Vbl of the cfischarafl 

n S"!T^^^ e ^ 0,ft8r8 C0^ng 
sheet 3 and/or discharging ability of toe discharge roller 
n. An example that the changed convey amount of the 
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dfecharge roller « set to be equal to the convey amount 

tUf^Z r0 " er4b6forethe ^'«ncl of the recording 
sheet 36 detected by the PE sensor 2 is shown in Fig 

n Ir ^ f0 " er 11 and * e wheels 

12 tite recording sheet 3 is conveyed without changing 
toe convey distance per one line space between before 

detected by the PE sensor 2. With this arrangement, the 

the ab l Ve . axplanation - whl,e ^ sample that the 

? ^ rdi " 9 8h6et 3 is P 355 ^ ^ough the 
EH? IT 6Xplained - *"* ^ sample can be 
combined wrth the aforementioned embodiment. Such a 
combination is shown in Figs. 11D and 11E In this 

10 *" 8dVanla9e obteined by such an 
s 6 r^ 6386 in the dfe «ance of the 

reconcfirtg sheet due to the downstream force F of the 
Ptoh roller 5 acting on the trail end of the recording 
sheet 3 can be prevented and further reduction of the 
convey accuracy can be prevented. Further, when this 
embedment is combined with the first embodiment, 
although the predetermined position can be appropri- 
ately selected within the range between the separation 
portion where the recording sheet has just left the 
Pinch roller and the position situated upstream of the 
separation position and spaced apart from the separa- 
fcon posrton by the distance corresponding to one line 
space, the predetermined position may be situated 
upstream of such a range. 
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(Third Embodiment) 

Next, a further embodiment regarding construc- 
tions of convey and discharge rollers will be explained 
I^TS a " arrangement in which a convey 
roller and a discharge roller are driven by respective 
*^*^L a ^"0 foice d the convey roller 4 is 
bansmrtted from a motor gear 13a to a convey roller 

2£ 2 JS?? 96ar 14a a«1 a driving 

force of the dfecharge roller 11 is transmitted from a 
motor gear 13b to a discharge roller gear 16 through a 
JWHStege gear 14b. A total speed reduction gear ratio 

SS,^ "2" 10 tha roBer 9ear is is 
selected to 1:15 and a total speed reduction gear ratio 

SS*^^ rower9ear 16 

«r tf block J ia 8 ,a '" aho*^ a control portion 
«an ink jet recording apparatus according to this 
a™«*menl m this control portion, a convey motor 
driver l is for ^controlling the driving of the discharge 
motor H9tor driving the discharge roller 1 1 is added in 
conpartson with the control portion shown in Fig. s ' 

'"^r^ 1 "? operation regarding the recording 
sheet 3 the trail end of the recording sheet 3 Is detected 
when the recording sheet 3 leaves the PE sensor lever 



1 . and the recording sheet 3 is conveyed by the prede- 
termined distance L Now. the convey amount corre- 
sponding to one line space which was previously sei « 
changed from Vb to Vb1 smaller than £ 
s With this arrangement, even when the recording 
sheet re conveyed by the discharge roller 11 and the 
spur wheels 12. since the recording sheet 3 is conveyed 
wrfhout changing the convey amount per one line space 
between before and after the trail end of the recording 
» sheet 3 is detected by the PE sensor 2. the convey 
accuracy of the frail end of the recording sheet can be 
prevented from being worsened. Incidentally, Fig hp 
shows a driving condition in this case 

The changed convey amount Vbl of the dscharae 
15 ro,,er 11 'a not limited to a specific value but may be 
determined in accordance with material of the recoiding 
sheet 3 and/or discharging ability of the discharae roller 
11. An example that the changed convey amount of the 
«. setto be equal to the convey amount 

so oftheconveyroller4beforethetrail endof therecordina 
sheet 3 is detected by the PE sensor 2 is shown in Fig 
12A. In this case, even when the recoiding sheet is con- 

31* *ZF%T ro,,er 11 and *• «** *»i 

12 the recoiding sheet 3 is conveyed without changing 
l C T ey dstance P er on e «ne space between before 

^' 6nd 0f recordl "9 sheet 3 is 
detected by the PE sensor 2. With this arrangement, the 
convey accuracy of the trail end of the recording sheet 
can be improved. 

30 r ~ ^1 mird embodimer « can be combined with the 
firsi embodiment In such a combination, driving condi- 
tonsshowninFiga 12B and 12C are used. Inthiscase 
rn addition to the above-mentioned advantage, the 
increase ,n th e convey distance of the recoiding sheet 
« due to the downstream force F of the pinch roller 5 act- 
mg on the trail end of the recording sheet 3 can be pre- 
vented. Further, when this embodiment is combined 
wrth the first embodiment, although the predetermined 
position can be appropriately selected within the range 
40 between the separation position where the recording 
sheet has just left the pinch roller and the position situ- 
ated upstream of the separation position and spaced 
apart from the separation position by the distance corre- 
spondng to one line space, the predetermined position 
45 may be situated upstream of such a range 

(Fourth Embodiment) 

Nad, a still further embodiment regarding construe- 
so tions of convey and discharge rollers will be explained 
Fig. 10 is an explanatory view showing a concrete 
arrangement of a drive system in which a convey roller 
and a discharge roller are driven by a common drive 
source and a clutch gear Is interposed between a con- 
65 vey roller 4 and a discharge roller 11. A driving force 
from a motor gear 13a is transmitted to a convey roller 
gear 15 through a two-stage gear 14a and then Is trans- 
mitted to a discharge roller gear 16 though a two-stage 
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supported by a two-stage gear guide 18a and a two 
%l!Z£* Shaft18b60that *• t-o-stage g£r 
£££ 1 ? bX 8 6 °' en0id < no < *«4 A 

2Sf I a ^ s 80 input assodated 1,18 c °™* 5 

an ^ ^ated with the die- 
charge roller gear 16. When the two-stage gear 14b is 

SaTr2 b6tWeen 4,16 C0W * r0!,er ^ ^1 
charge roller gear as shown, since Ihe discharge roller 

■ gears rotated faster than the corvey rrtleTlar Se M 

cM^ ne ^ 0n ^ eenmei ^ a ^«h«oZ'ofthe 
clutch gear 17a. A total speed reduction gearS from 

to 115 and a total speed reduction gear ratio from the 

«f un 9 ;Z If bl0Ck di8Bram showi "9 a Portion 
embodiment. In this control portion, a two-stage gea* 

fSS^T? S ° ,en0id 121 fe adUed - in comparison 
with the control portion shown in Rg. 5 

■hJ^TT'S ° pefation resardin 9 106 recording 
sheet 3^hetrailendof the recording sheet 3 is detected 

r^ re00r l nS 8h66m 68768 ^PE sensor lever ,5 
1 . and the recording sheet 3 is conveyed by the orede- 
termmed distance L Now. the tmJSitm Sfi 

Z,^l 8 * ,r8n8!T " t,6d to ^ convey roller gear 15 so 

££££ T/? ,er 96ar 16 tt " 009h *» and «*> 

o^offteclutchgear 17a. Since the speed reduction 

.? 1 5 ^Jth?^^ 10 <h6 roller Sear 1 5 
«1U5 ^and the speed reduction ratio from the convey ss 

^* o !l d ' S ^ r9e r0l,er86ar 16 ateo becomes 

becomes the same as that of the convey roller 4 Thus 
even when the recording sheet is conveyed by the dis- 

recon*na sheet 3 is conveyed without changing the 

SXZttZT ,ine 8,5606 b6tw6en and 
after the trail end of the recording sheet 3 is detected by 

*! .Z^T° T !• *" « the trail end of 

^T^ 6 * 080 06 from bei » « 

casT V " Rg " ^ ^ « driving conJrtion in 

u*S^^! feur,h embodiment can be combined 
^SS^SS!^ '"^acombinatfoaadn^ 
SST XT I* 9 ' 120 18 USed - 10 «• case, In » 
SSL- **" above - merlton « 1 advantage. ..the 
increase .n the convey distance of the reeonZ sheet 

v?nted end ° f1he r6COri,in9 ^ 3 can be pre- 

■h-iflfUl Wh6n thls embodiment is combined with 
to M embodimem. although the predeteS pS 
tton can be appropriately eeleoted within the range 
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between the separation position where the recoidina 

»^T ^ 0i ^ se P ara « £ >" Position and spaced 
apart from the separation position by the distance corre- 
^onding to one line space, the predetermined position 
may be situated upstream of such a range. 

m Jr 0 ? 6 "* 8 ' 1 * the pres6nt invertion - *• values set 
m ^Sr"ir enti0ned Vari0ue embodiments are not 
fimjed to the aforementioned ones but maybe apprcpri- 
atefy selected. Further, the recording meanTof fte 
recording apparatus is not limited to the Inkjet recording 
system but may be of other recording type 9 
toH^™.' 0 "* 1 above, the present invention relates 
to the recording apparatus in which the recording sheet 

andT™ * J 9 reCO,t,in9 * a 

!j a **• being pinched between these 

SSLhS 8fter r8COrdin9 *» r6CW,ir * ^et is 
SSSifTT d i SCh8r96d by *" **rmrgero»ler 
andtfie spur wheels, when the trail end of the recotfing 
sheet is conveyed to the predetermined position situ- 
ated upstream of the position where the trail end of the 
recording sheet leaves the pinch roller, in such record- 
ing apparatus, by releasing or reducing the urging force 
or pressurizing force of me pinch roll* or by rSS 
to convey amounts of the convey roller arid the dis- 
rX? J ° r C0nv6y amount of the discharge 
^ ^ accuacy of the.trail end of the 
nwording shee can be prevented from being worsened 
thereby Improving the accuracy of the record position 

The present invention aims to prevent the convey 
^accuracy of the recording sheet from being won?. 

A recording apparatus comprises a recoiding por- 
toa a convey means, and a discharge means it further 
comprises an urging means (5o and the like) for urging 

Sc^lr ^ * 6 rOCOniin ° ^ an urging 
^ (19 and the Oke) for controHir? 
an urging force of the urging means, and a detecting 

2a ^toli te )forde«ecting m e1act«hatata5 
end at the recording sheet is conveyed iptoa predeter- 

^"^^"^^ "Pa***" of a position where 
SJ^hf? ? toreconding sheet leaves the pinch 
SisTL ^T *Z? COntrollinfl mean8 ^uces or 
basis of a detection result from the detecting means. 
mfS f^f^" 9 ^ ^e of the pinch roller acting on^ 
the trart end of the recording sheet 

Claims 

1. A recording apparatus including a recording portion 
tor effecting a recording on a recording sheet a 
convey means for conveying the recording sheet to 

SI'S?" 9 P ° rtlon * pinchln 9 ""rding 
sheet between a pinch roller and a convey roller 

and a discharge means for discharging the record- 
ing sheet by pinching the recording sheet between 
a spur wheel and a discharge roller, comprising- 
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an urging means for urging said pinch roller 
against the recording sheet; 
an urging force controlling means for control- 
ling an urging force of said uiging means; and 
a detecting means for detecting a fact that a s 
trail end of the recording sheet is conveyed up 
to a predetermined position disposed upstream 
of a position where the trail end of the recording 
sheet leaves said pinch roller; 

wherein said urging force controlling 10 
means reduces the urging force of said urging 
means on the basis of a detection result from 
said detecting means. 

2 ' i fe( ^ n9ap » 5aratu8indudin 9 a retorting portion >s 
«or effecting a recording on a recoiding sheet, a 
convey means for conveying the recording sheet to 
said recording portion by pinching the recording 
sheet between a pinch roller and a convey roller 
and a discharge means for discharging the record- so 
ing sheet by pinching the recording sheet between 
a spur wheel and a discharge roller, conprising: 

an urging means for urging said pinch roller 
against the recoiding sheet; S5 
an urging force controlling means for control- 
ling an urging force of said urging means; and 
a detecting means for detecting a fact that a 
trail end of the recording sheet is conveyed up 

to a predetermined position disposed upstream 30 
of aposltion where the trail end of the recording 
sheet leaves said pinch roller; 

wherein said urging force controlling 
means releases the urging force of said urging 

mearra on the basis of a detection result from 35 
satd detecting means. 



4. A recording apparatus including a recording portion 
for effecting a recording on a recording sheet a 
convey means for conveying the recording sheet to 
said recording portion by pinching the recording 
sheet between a pinch roller and a convey roller, 
and a discharge means for discharging the record- 
ing sheet by pinching the recording sheet between 
a spur wheel and a discharge roller, comprising: 

a rotation controlling means for controlling rota- 
tion of said discharge roller; and 
a detecting means for detecting a fact that a 
trail end of the recording sheet is conveyed up 
to a predetermined position disposed upstream 
of a position where the trail end of the recording 
sheet leaves said pinch roller; 

wherein said rotation controlling means 
reduces a convey amount of said discharge 
roller corresponding to one tine space 

5. A recoiding apparatus according to claim 1 , further 
composing a rotation controlling means for control- 
ling rotations of said convey roller and said dis- 
charge roller so that said rotation controlling means 
reduces convey amounts of said convey roller and 
said discharge roller corresponding to one line 
space. 

6. A recording apparatus according to claim 2, further 
comprising a rotation controlling means for control- 
ling rotations of said convey roller and said dis- 
charge roller so that said rotation controlling means 
reduces convey amounts of said convey roller and 
said discharge roller corresponding to one line 



w re ^ n9 apparatus including a recording portion 
tor effecting a recording on a recording sheet a 
convey means for conveying the recording sheet to 
^recording portion by pinching the recording 
sheet tetween a pinch roller and a convey roller 
and a cf scharge means for discharging the record- 
ing sheet by pinching the recording sheet between 
a spur wheel and a discharge roller, comprising: 

a rotation controlling means for controlling rota- 
tons of said convey roller and said discharge 
roller; and * 

a detecting means for detecting a fact that a 
trail end of the recording sheet is conveyed up 
to a predetermined position dispos ed upstream 
of a position where the trafl end of the recording 
sheet leaves said pinch roler; 

wherein said rotation controlling means 
reduces convey amounts of said convey roller 
and said discharge roller corresponding to one 
nne space. 



7. A recording apparatus according to claim 1 , further 
compnsing a rotation controlling means for control- 
Bng rotation of said discharge roller so that said 

40 controlling means reduces convey an 

amount of said discharge roller corresponding to 
one line space. 

8. A recording apparatus according to claim 2, further 
45 corrprising a rotation controlling means for control- 

ling rotation of said discharge roller so that said 
rotation controlling means reduces convey an 
amount of said discharge roller corresponding to 
one Rne space. 

so 

9. A recording apparatus according to daim 3 
wherein said rotation controlling means sets the 
convey amount of said discharge roller to become 
ftesame as a convey amount of said convey roller 

» before detected by said detecting means. 

10. A recording apparatus according to claim 4, 
wherein said rotation controlling means sets the 
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convey amount of said discharge roller to become 
the same as a convey amount of said convey roller 
before detected by said detecting mesne. 

11. A recording apparatus according to claim 5 or 6, s 
wherein said rotation controlling means sets the 
convey amount of said discharge roller to become 
the same as a convey amount of said convey roller 
before detected by said detecting means. 

12. A recording apparatus accoiding to claim 7 or 8 
wherem said rotation controlling means sets the 
convey amount of said discharge roller to become 

S^l a L a J C !" Vey amount * «*■ ^ey roller 
before detected by said detecting means. , 5 

13. A recording apparatus according to one of claims 1 
to 4. wherein said detection means comprises a 
sensor disposed in the vicinity of said convey roller 

and a rotation amount measuring means for meas^ so 
unng a rotation amount of said convey roller. 

14. A recording apparatus according to one of claims 1 

I*'" Mid recordin 9 P*** is e» ink jet 
record.ng type in which the recording is effected by is 
discharging ink in response to a signal. 

15. A recording apparatus accoiding to one of claims 1 
to 4, wherein said recording portion is of ink jet 

rwording type in which the recording is effected by so 
discharging ink by growth of a bubble formed by 
heatmg the ink to exceed a film-boiling temperature 
generated by energizing an electrfcal/thermel con- 
verter in response to a signal. 
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